SYNOPSIS A trial of prophylactic replacement therapy in low dosage once a week is described in two patients with classical haemophilia and one patient with Christmas disease, using concentrates of factor VIII and factor IX respectively. The clinical effectiveness and complications of the therapy are assessed and discussed. It was concluded that the patient suffering from Christmas disease showed both objective and subjective improvement while on prophylaxis and merited further study. Neither of the patients with haemophilia showed objective evidence of improvement, but both stated that they felt fitter and more able to lead a normal life while on the trial.
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Prophylaxis of bleeding episodes in haemophilia with factor VIII concentrates is well documented (Robinson, Tittley, and Smiley, 1967;  Hirschmann, Itscoitz, and Shulman, 1970; Nilsson, Blombach, and Ahlberg, 1970; Van Creveld, 1971 ). Shanbrom and Thelin (1969) have shown that prophylaxis with factor VIII concentrate once a week is effective in preventing bleeds provided that the level of factor VIII is raised to 100% on each occasion. This trial sought to show whether any residual effects from the infusion of six packs of cryoprecipitate once a week would reduce the incidence of bleeds over a ninemonth period even though factor VIII levels fall rapidly. Hirschmann et al (1970) have shown that after infusion of cryoprecipitate from 2-4 litres of plasma the factor VIII level of the patient's plasma falls to 2 % after 36 hours.
The patient with Christmas disease was also given once a week low-dose prophylaxis using a new factor II, IX, and X concentrate which was prepared from acid-citrate-dextrose blood (Smith and Robinson, 1970) . Suitable concentrates containing high levels of factor IX have been difficult and expensive to prepare and, as far as is known, this is the first described prophylactic trial using this factor II, IX, and X concentrate. The use of such products in bleeding episodes (Haanen, McShine, and Kunst, 1969; Dike, Bidwell, and Rizza, 1972) and for covering dental extractions (Van Creveld and Buchner, 1970) 
Materials and Methods
The two severe haemophiliacs (plasma factor VIII level < 1%), H.S. and A.C., and one patient, H.M., with severe Christmas disease (plasma factor IX level < 1 %) were selected for prophylactic therapy. None of the patients showed inhibitors. Assays were one-stage methods based on the partial thromboplastin time (Hardisty and McPherson, 1962) , and utilized factor-VIII-or factor-IX-deficient plasma as substrate. Inhibitor assays were also based on the partial thromboplastin time, this parameter being measured on test and control plasma and on a mixture of the two before and after incubation for one hour at 37°C (Roberts, Scales, Madison, Webster, and Penick, 1965) .
The three patients participated in a control period from April 1970 till January 1971 in which replacement therapy with fresh frozen plasma or antihaemophilic globulin (AHG) was used 'on demand' to treat bleeding episodes and in a trial period from April 1971 till January 1972 in which prophylaxis with six packs of cryoprecipitate was given once a week to the haemophiliacs and two vials of factor II, IX, and X concentrate were given to the patient with Christmas disease. Cryoprecipitate was prepared by the method of Pool, Hershgold, and Pappenhagen (1964) , using 200 ml of plasma for 1 unit AHG concentrate by a modification (Blombach, Blombach, Jorpes, and Nilsson, 1960) of Cohn fractionation of plasma (Cohn, Strong, Hughes, Mulford, Ashworth, Metin, and Taylor, 1946) . The factor II, IX, and X concentrate was obtained from the supernatant of 243
Cohn fraction 1 by ion exchange chromatography on a DEAE cellulose column (Smith and Robinson, 1970) . The latter material is supplied freeze-dried in vials and is reconstituted with 10 ml of sterile distilled water immediately before intravenous injection. One ml of the injection material contains 25-40 units of factor IX, a unit being the equivalent quantity of factor IX in 1 ml of fresh plasma. One vial of concentrate is thus obtained from 2-3 unit donations of blood.
Patients
The patient studied, H.S., aged 29, owned his own photographic business and frequently had a busy schedule and long, tiring hours. Bleeding episodes had necessitated his attending hospital for treatment once every two to three weeks and he had moderate haemarthritic changes in the joints both clinically and radiologically although very little joint deformity and disability were present when free from bleeding activity. Tests for serum hepatitis (SH)-associated antigen and antibody by counter-immunoelectroosmophoresis (Prince and Burke, 1970; Das, Hopkins, Cash, and Cumming, 1971) Other factors considered were the number of days between the prophylactic infusion and the bleeding episode, ie, the time relationship of the episode to prophylaxis; the number of working days lost through disability caused by bleeding episodes; the progression of arthritic changes in joints observed radiologically; the amount of therapeutic material used during the trial and control periods and the equivalent number of blood donations represented; the rise in factor VIII or factor IX levels in response to the prophylactic dose; the incidence, nature, and severity of allergic reactions to the products (as fresh frozen plasma was used for treating both diseases before April 1971, reactions could not be compared with those in the control period). Tests of liver function and for SH-associated antigen and antibody were performed every two weeks.
Results
Bleeding incidents requiring replacement therapy in control and trial periods were 18 and 25 respectively for patient H.S., 24 and 12 for patient A.C., and nine as against four for H.M. In the last patient, all nine bleeds in the control period were spontaneous but three out of the four bleeds during the trial were associated with definite trauma.
The day on which bleeding first occurred after the prophylactic infusion is shown in In general radiographs of the joints were available in late 1969 and at the end of the trial in early 1972. In the Christmas disease patient, apart from a slight deterioration in the proximal right tibial articular surface, the knee joints showed no deterioration.
In both haemophiliacs there were moderate progressive destructive changes in both knee joints, and in H.S. a slight deterioration in the left ankle joint. (Ahrons, GlavindKristensen, Drachmann, and Kissmeyer-Nielsen, 1970) were encountered. Reactions to fresh frozen plasma, which was used in the control period before cryoprecipitate was available, were more frequent even though prophylactic chlorpheniramine was given by injection immediately beforehand.
The factor II, IX, X concentrate never caused a reaction in the patient with Christmas disease and chlorpheniramine was not required. Reactions to fresh frozen plasma in the past had been frequent and sometimes severe, and prophylactic chlorpheniramine had always been necessary.
The presence of SH antigen or antibody and the serum SGPT as a parameter of active liver damage has been plotted in graphic form in each of the patients in figures 2-4. None of the patients experienced clinical jaundice during the trial and serum bilirubin levels were always below 1-2 mg/100 ml (normal value < lmg/100 ml). Serum alkaline phosphatase levels (normal range 3-13 King Armstrong units/100 ml) were raised transiently to 32 King Armstrong units/100 ml in the patient with Christmas disease from the 29th to the 34th week of the trial when SGPT levels were markedly elevated.
Discussion
Despite the increased wellbeing of the two haemophilic patients and their enthusiasm to continue the regime, there was no objective evidence that weekly prophylaxis with six packs of cryoprecipitate was of clinical value. The conclusions are supported by the finding of a random incidence of bleeding episodes on the days following prophylaxis and are consistent with the results of other workers who have shown that prophylactic infusions, giving a factor VIII level of approximately 200%, are required three to four times a week to prevent bleeding episodes. Shanbrom and Thelin (1970) have shown that once weekly prophylaxis would prevent bleeding episodes in severe haemophilia but the factor VIII level had to be raised to 100 %. If the levels attained were lower, reduced though significant bleeds occurred.
In subject H.M., with Christmas disease, bleeding episodes were reduced by approximately half which may not be significant. However, only one spontaneous bleeding episode occurred and all of the bleeds were confined to the three days immediately before the next prophylactic infusion. His left shoulder joint, which developed several spontaneous haemarthroses during the control period in 1970, gave no trouble during the trial. Bleeding episodes in the latter period were clearly related to trauma such as falling on his wrist on one occasion or moving heavy furniture on another.
The greater degree of protection afforded by factor IX concentrate once weekly in the Christmas disease patient than by cryoprecipitate in the haemophiliacs may be related to its longer half-life demonstrated by the serial assays following prophylaxis on one occasion (fig 1) . Preliminary results with this concentrate are encouraging, especially since a great deal of treatment was required in the first four months of 1971 before the start of the trial (unpublished findings). Also, since factor IX levels fell to less than 1 % only after four days, it was concluded that twice weekly prophylaxis with one vial of factor II, IX, X concentrate might have been of more value than two vials once a week, and this has been planned to commence.
Complications of prophylactic therapy were few and were those which would be expected to occur in recurrent courses of therapy. None of the patients developed detectable inhibitors to their deficientfactor despite the large amounts of therapeutic material used. It is our experience that the development of inhibitors is related to factors intrinsic to the patient rather than to the amount of therapy, and is in agreement with the findings of Ikkala and Simonen (1971) who showed that inhibitors usually develop within 90 days of exposure to transfusion in classical haemophilia or not at all. Allergic reactions to the products occurred occasionally but were mild and responded well to the administration of chlorpheniramine.
One serious complication of the continual use of human plasma products was the persistence of SHassociated antigen in subject A.C. and SH antibody in H.M. Liver dysfunction, as evidenced by raised SGPT levels, was associated with both antigen and antibody but neither patient developed jaundice during the trial. 
